Understanding the molecular mechanism of glucose stimulus-secretion coupling in the pancreatic betacell remains one of the great challenges in diabetes research. Without such an understanding it is unlikely that the lesions underlying defective beta-cell function in non-insulin-dependent diabetes mellitus (NIDDM) will become evident. Until this is so a targetted pharmacological strategy to reverse such lesions cannot be envisaged.
For many years it had been recognised that the entry of glucose into the beta cell and its subsequent metabolism were critical for glucose sensing. The rat liver high-capacity facilitated glucose transporter, GLUT2, cloned by Bernard Thorens and colleagues in 1988 and localized to beta cells [1] was quickly accepted as the glucose gateway of these cells. Since then, numerous studies have been performed to establish whether or not this transporter is indeed indispensable for glucose sensing and whether perturbation in GLUT2 function and/or low levels of GLUT2 expression can explain the selective loss of beta-cell glucose sensitivity observed in diabetic states.
These studies were for the most part performed on rodent tissue and animal models of NIDDM. Most recently, two independent studies reported very low levels of GLUT2 expression in human islet cells [2, 3] . They have stimulated considerable debate and soul-searching in the scientific community. We therefore invited experts in the field to explain how they account for normal glucose sensing in beta cells expressing low levels of GLUT2 as would appear to be the case in man.
The "For Discussion" papers printed here address the same central issue in different ways. Both consider the transport as well as the phosphorylation of glucose. Whereas Schuit refers to recent studies on both pancreatic alpha and beta cells, Sweet and Matschinsky rely upon mathematical modelling. Both routes lead to the same conclusion: a low-K m transporter (GLUT1 and/or GLUT3) can substitute for GLUT2 as the dominant beta-cell glucose transporter without compromising glucose sensing. This is of obvious importance for understanding glucose stimulus-secretion coupling in man, as discussed in both papers. The GLUT2 "saga" further provides cogent warning that extrapolation from rodents to man is not always as straightforward as we should wish.
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